Three species of saltmarsh ascomycetes were grown in the presence of all of the constituents of their natural substrate (leaves of cordgrass) or were presented only with aqueous extracts of the leaves. These two growth-condition treatments had no significant effect on total ergosterol content of the fungal mycelia, contrary to an earlier hypothesis that availability of plant lipids would lower fungal ergosterol contents. Mycelial content of free ergosterol was about twice as variable as that for total (free plus esterified) ergosterol. Total ergosterol (data pooled for all species) was strongly correlated to organic mycelial mass (r2 = 0.43, P < 0.00001, and slope = 4.59 ,ug of ergosterol mg of organic mass-').
Ergosterol is one of the principal index molecules for eumycotic fungal mass (19, 27, 29) . Aqueous extracts of plant substrates are commonly used to grow fungal mycelium for the measurement of ergosterol content (8) , but it has been proposed (19) that availability of plant lipids results in lower ergosterol contents of fungal mycelia than if fungi have only aqueous extracts on which to grow. Casey et al. (4) found that certain unsaturated fatty acids and ergosterol were capable of inhibition of sterol biosynthesis in a yeast, potentially supporting the lipid availability hypothesis. Note that oleic acid (18:1) is a predominant fatty acid of smooth cordgrass (the natural substrate of the fungi tested herein) (31) and that Casey et al. (4) found that oleic acid could repress sterol synthesis associated with one fungal isoenzyme system by a factor of five. In order to test the lipid availability hypothesis, I subjected three species of saltmarsh ascomycetes to growth with and without plant lipids and then measured their free (nonesterified) and total ergosterol contents to additionally determine which category of sterol content would be more closely related to fungal organic mass, a question of practical importance, since free ergosterol is easier to measure (21) .
Eight strains of ascomycetous fungi were used, four of Mycelia were harvested from flasks at the end of log-phase growth (2 weeks) (24) . Mycelia from autoclave extract were gravity filtered onto a 20-jim-mesh-size nylon screen. A slight vacuum (10 cm of Hg) was applied (1 min), and mycelia were gathered into pellets and kneaded with a rubber policeman.
The pellets were transferred to glass petri dishes, covered, and allowed to stand 10 min. All free water was then wicked away from the edges of the pellets with a lint-free cloth, and the pellets were separated into two approximately equal parts. The two parts were immediately fresh weighed. One part of the mycelial split was used for determination of organic mass per unit of fresh mass, and the other part of the split was used for ergosterol determinations.
The organic mass mycelial samples were dried to a constant mass (90°C, 24 h). They were then weighed, ashed (450°C, 4 h), and reweighed. Organic mass was determined as the difference between dry and ash mass.
The mycelial splits for ergosterol determination were placed under methanol immediately after fresh weighing, and extractions and liquid chromatography were as described by Newell et al. (21, 22) . There were two basic modifications of the Newell et al. procedure used in the present work. (i) Mycelial solids were retained during the KOH-ethanol saponification step, in view of the findings of others that this resulted in higher (or equivalent) yields of ergosterol than if the mycelial solids were removed (5, 7, 28) . (ii) After the initial 2-h methanol refluxing, the methanol portion of the samples was split into two equal parts. One part was subsequently saponified as originally described (22), but with the mycelial solids present. The other half of the split was moved directly to pentane partitioning, after the addition of 2.5 ml of a solution of NaCl (40 mg ml-1, in deionized water). The saponified split was intended to yield total ergosterol (free plus esterified, including the effect of the mycelial pellet), and the nonsaponified split would yield free ergosterol (i.e., that which had not been esterified).
The eight flasks for two of the fungal strains (SAP 48 and 73) were used to isolate the effect of the retention of the mycelial solids during saponification. For these eight samples, the methanol-refluxate split not containing mycelium was split into halves again. One of these halves went directly to pentane partioning as described above. The other secondary split was saponified (KOH-ethanol refluxing, but without the mycelial solids). The percent contribution of the KOH-ethanol-treated mycelial pellet to ergosterol yield was calculated by doubling the yield from the saponified secondary split (no mycelium present), finding the percentage that it composed of the original split containing mycelium, and subtracting that percentage from 100.
Newly purchased (April 1994) pure (98%) ergosterol (Calbiochem) was used to prepare procedural standards (21) , since it was discovered that three dry ergosterol stocks kept dark and refrigerated in the original containers for more than 5 years had lost 27 to 41% of their A282 and were distinctly yellowed relative to two newly purchased stocks (unpublished data).
Data were statistically examined by analysis of variance (plus Student-Newman-Keuls [SNK] least-significant-range testing, with angular transformation for percentage data) and regression procedures from the SPSS/PC+ version 5.0 software package (26) , with the critical level of statistical significance set at P < 0.05.
The effect of retention of the mycelial pellet during saponification was not significantly different between the two fungal strains tested: the presence of the pellet resulted in an average increment in ergosterol yield of 10.1% (±3.3% standard deviation) over the saponified sample not containing mycelium. This finding is similar to those of Davis and Lamar (5) (5% increment in yield for Phanerochaete chrysosporium Burdsall) and at the low end of the range found by Padgett and Posey (28) for 12 strains of marine fungi (increments of 5 to 44%). Since the increment was small for the fungal strains used for this study, it was not included in the following values for ergosterol per organic mycelial mass unit. There was no statistically significant effect of growth treatment on concentration of total ergosterol per unit of organic mycelial mass, nor was there any significant interaction between growth treatment and fungal strain (Fig. 1 ). Only fungal strain had a significant effect (P < 0.001) on the concentration of total ergosterol, and SNK testing indicated that only one strain, SAP 48 (P. spartinicola), was significantly different from the others, with a mean concentration of 8.71 (±2.20) ,ug mg-1. The remaining strains had mean concentrations ranging from 4.45 to 6.74 ,ug mg-', and their overall mean concentration was 5.64 (±1.12) ,ug mg-'. The two older (i.e., having been in captivity longer and maintained on aqueous cornmeal extract longer) strains of P. spartinicola (SAP 10 and SAP 48) exhibited higher maximum concentrations of total ergosterol (7.40 to 11.87 ,ug mg-') than the younger strains (SAP 49 and SAP 93) (4.99 to 5.87 ,ug mg-'). (Note that isolate 124 of Padgett and Posey [28] = SAP 10 and that a mycelial ergosterol content of 8.09 jig mg of dry mass-1 was found for isolate 124 [28] .) When data were separately pooled for the two older and the two younger strains of P. spartinicola, the mean ergosterol concentration for the older strains (7.40 ± 2.22 jig mg 1) was significantly (P < 0.01) different from the concentration for younger strains (4.70 ± 0.78 jig mg-').
The mean value for percent free ergosterol was sharply lower for one combination of fungal strain and growth condition (P. spartinicola SAP 93 on whole leaves, 18% ± 16%) than it was for all of the other combinations (80% ± 16%). When the data for SAP 93-whole leaf was omitted, there was no statistically significant effect of growth treatment or strain on the percentage of free ergosterol.
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